The theory of action behind NCLB is that "shining a light" on subgroup performance will increase reading and math test scores for minority and disadvantaged students. Using a panel of all students in grades 3-8 in North Carolina from 2000-2008 (N=1.7 students in 1800 schools), we estimate double-and triple-differenced models with school fixed effects to examine whether subgroup-specific accountability threats increase high-stakes test scores. We find that these sanctions have positive effects for minority and disadvantaged students. Larger positive effects emerge for the lowest achieving schools rather than schools near the margin of passing. We also find some evidence of adverse effects for low and high achievers in math, but not in reading, a finding we attribute to the combination of increases in the rigor of state standards in math and an responses to an accountability metric based on test score status rather than growth. We discuss the implications of our findings for the design of educational accountability systems.
INTRODUCTION
Educational accountability policy seeks to increase pressure on teachers, administrators and students to increase efficiency, effectiveness and equity in a system assumed to be in dire need of reform. These policies emerged during the late-1980s and 1990s as part of the standards based reform movement (Linn, 2000; O'Day & Smith, 1993) . During this time, most states in the U.S. set academic standards, established curriculum frameworks outlining what students should know and be able to do at each grade level, and many implemented high-stakes testing to determine whether schools were meeting performance targets. Most early accountability systems required schools to meet overall proficiency goals and permitted exemptions for special education and limited English proficient students, which created an incentive for schools to ignore low performing subgroups in order to meet average performance targets.
The No Child Left Behind Act of 2001 (NCLB) was designed to avoid some of the unintended effects of prior accountability systems. NCLB intends to shine a light on the traditionally under-served populations that were in some cases shunted to the side under state accountability systems. The key feature of NCLB is subgroup accountability, which requires racial and ethnic subgroups, students with disabilities, limited English proficiency students, and economically disadvantaged students to pass proficiency standards for a school to avoid sanctions. Under NCLB rules, schools fail a metric called Adequate Yearly Progress (AYP) if any one of its subgroups fails performance targets. Schools failing AYP for two consecutive years are deemed "in need of improvement" (INI) . High poverty INI schools receiving federal funds (Title I schools) face an escalating set of sanctions, including offering students public 3 school choice, tutoring, and the remote possibility of takeover or reconstitution as a charter school. Non-Title I schools face only public reporting of AYP status.
With NCLB long overdue for reauthorization, the Obama administration has begun granting waivers from some of the act's requirements. In a letter to chief state school officers, Secretary of Education Arne Duncan wrote that the department would take unilateral action to grant "flexibility regarding specific requirements of NCLB in exchange for rigorous and comprehensive State-developed plans designed to improve educational outcomes for all students, close achievement gaps, increase equity, and improve the quality of instruction."
1 This study aims to inform policymakers about the effectiveness of a key feature of NCLB, subgroupspecific accountability pressure, as the Obama administration moves forward with granting waivers to states, Congress debates the reauthorization of NCLB, and as state and local officials work to design the next generation of educational accountability systems.
This study examines whether subgroup-specific accountability pressure from NCLB has increased the math and reading achievement of students in focal subgroups and whether treatment effects are moderated by school type and student position in the prior test score distribution. Prior research suggests that the incentive to improve may be a function of distance to the cutoff (Brown & Clift, 2010; Reback, 2008; Reback, Rockoff, & Schwartz, 2011) . In other words, schools at the margin of passing AYP may have greater incentives to improve compared with schools well above or well below passing thresholds. Moreover, schools under pressure from NCLB face pressure to raise test score levels, which may provide incentives to triage students -that is, to focus attention on students near test score cutoffs at the expense of students 4 well below and well above such cutoffs (Booher-Jennings, 2005; Ladd & Lauen, 2010; Neal & Schanzenbach, 2010) . Whether NCLB represents an improvement over previous state-level accountability approaches such as North Carolina's is an open question and depends on the existence, strength, and effectiveness of existing systems (Dee & Jacob, 2011; Wong, Cook, & Steiner, 2009 ).
Specifically, we ask whether schools in North Carolina respond to subgroup-specific accountability pressure from NCLB by raising the scores of minority and academically and economically disadvantaged students above and beyond what was occurring prior to NCLB. Is the subgroup-specific effect distinguishable from school failure due to other subgroups? Do larger accountability pressure effects emerge for schools at the margin of passing AYP? Finally, does subgroup-specific pressure promote triage at the expense of low or high achieving students?
We review the empirical literature on the effects of accountability pressure on student achievement. Then we present the findings of our study, which uses population-level administrative data from multiple cohorts of all elementary and middle school aged children in North Carolina between 2000 and 2008. Our study represents a test of the effects of NCLB in a state with a strong tradition of educational accountability, but with no subgroup-based accountability prior to NCLB. Our dataset is unique in that it includes not only consistent test score data over time, but also yearly subgroup-and test-subject-specific variables on school performance under NCLB, and analogous variables constructed for the three years prior to the implementation of NCLB, which permits us to compare the effects of subgroup-specific accountability pressure both before and after NCLB. We estimate the effects of subgroupspecific accountability pressure on student achievement with school fixed effect difference-in-5 difference and triple-difference models. Our approach eliminates between-school confounding by estimating effects on successive cohorts of students from the same school.
THEORETICAL AND EMPIRICAL BACKGROUND
School accountability evaluates the performance of schools on student performance metrics. This sometimes involve rewards and sanctions, which can be explicit or implicit.
Explicit consequences imposed on schools by central decision makers include awarding bonuses, mandated assistance teams, and school restructuring. Implicit consequences flow from the provision of information from school ratings which can build community pressure on schools to improve (Figlio & Loeb, 2011) .
We define accountability pressure as the pressure educators may feel due to the explicit consequences embedded in state and federal accountability policy. Qualitative research on the effects of accountability mandates on schools documents a variety of responses by teachers and principals, ranging from open rebellion, conflict, and compliance (Booher-Jennings, 2005; Coburn, 2004; Diamond, 2007; Hallett, 2010) . It is clear from the recent and growing literature on school responses to institutional pressure that there is sufficient evidence to suggest that school-based responses to accountability pressure are likely and that quantitative investigation of such responses could be fruitful.
Scholars have hypothesized that accountability pressure affects student test scores through increased effort and productivity by educators (Reback, Rockoff, and Schwartz 2011), greater alignment between curriculum frameworks and the content of what is taught in classrooms (Brown and Clift 2010) , teaching to the test and even the test format (McNeil, 2000; Pedulla et al., 2003) , educational triage (Booher-Jennings, 2005) , more intensive use of data to 6 identify struggling students, differentiated instruction, after-school tutoring, and double dose instruction. The heavy reliance on high-stakes testing has prompted scholars to caution against using test scores as performance measures (Amrien & Berliner, 2002; Darling-Hammond, 2004; Linn, 2000) . These critiques often invoke Donald T. Campbell who wrote, "The more any quantitative indicator is used for social decision-making, the more subject it will be to corruption pressures and the more apt it will be to distort and corrupt the social processes it is intended to monitor" (1979, p. 85) . This has become known as Campbell's law, which predicts that school accountability systems will induce unintended responses by educators in an effort to meet the specified level of the indicator. Scholarly evidence finds that accountability pressure has a number of negative consequences such as a narrowing of the curriculum (Au, 2007; Jacob, 2005) , gaming the system by reclassifying students to remove them from the testing pool (Cullen & Reback, 2006; Figlio & Getzer, 2006; Jacob, 2005) , and outright cheating (Jacob & Levitt, 2003) .
This study examines whether subgroup-specific accountability pressure increases the math and reading achievement of students in focal subgroups and whether treatment effects are moderated by school position relative to targets and student position in the prior test score distribution. This study is not designed to specifically test mechanisms, but rather to estimate effects using quantitative data. Therefore, this review will focus on the effects of educational accountability policy on student test scores. Accountability pressure on schools tends to increase student test scores (Figlio & Loeb, 2011) . Cross-state studies conducted on the systems that preceded NCLB report positive associations between state-level accountability pressure and gains on state NAEP scores, a so-called "low-stakes" test with no accountability sanctions linked 7 to it (Carnoy & Loeb, 2002; Hanushek & Raymond, 2005) . Within-state and within-district studies on accountability systems that preceded NCLB also find positive effects of high-stakes accountability on student test scores (Chiang, 2009; Figlio & Rouse, 2006; Jacob, 2005; Jacob & Lefgren, 2004; Reback, 2008 (Wong, et al., 2009) . A third study uses plausibly exogenous variation across states to identify the effect of short term accountability pressure using school-specific AYP data linked to the nationally representative Early Childhood Longitudinal Survey sample.
This study shows that students in schools near the margin of meeting AYP targets had significantly higher achievement gains in reading (.07SD) and higher and positive, but insignificant, gains in math (Reback, et al., 2011) .
The research summarized thus far suggests that schools respond to the incentives embedded in accountability systems to raise scores on both high-stakes and low-stakes tests.
However, the evidence base on whether accountability pressure from NCLB improves poor and minority student achievement is thin and contradictory. To our knowledge only two studies address the effects of NCLB accountability pressure on minority or disadvantaged students. Dee 8 and Jacob (2011), discussed above, find that the impact of NCLB on 4 th grade math NAEP gain scores is generally larger for black, Hispanic, and poor students than for white and non-poor students. Research from Florida using a school fixed effects difference-in-difference model finds no effect of NCLB pressure on test scores for black, Hispanic, and poor students (Figlio, Rouse, & Schlosser, 2009 ). Neither Dee and Jacob (2011) nor Figlio, Rouse & Schlosser (2009) estimate the effects of own-group failure on black, Hispanic, or poor student performance.
Therefore, it is difficult to pinpoint whether accountability pressure triggered by subgroup performance is having the intended effect.
Moreover, many, but not all, existing studies assume homogeneity in the responses of schools to accountability pressure. Due to accountability rules, however, not all schools face the same degree of pressure. Therefore, it is reasonable to assume differential effects of accountability by school type. First, schools at the margin of passing an AYP target may have greater incentive to increase student achievement than schools well below or well above passing (Brown & Clift, 2010; Reback, 2008; Reback, et al., 2011) . Schools well below thresholds may not have the resources to attain targets and may perceive the costs of attaining targets as too great (Brown & Clift, 2010) . Schools well above targets have weaker incentives to improve under a status-based system such as NCLB. In addition to assuming homogeneity in the incentives faced by school types, many studies assume all students will get equal benefits from accountability pressure, when in fact some accountability systems may create incentives to "triage" students (Booher-Jennings, 2005; Ladd & Lauen, 2010; Neal & Schanzenbach, 2010) . There is a growing, but contradictory, literature on the differential effects of accountability pressure based on student position in the prior test score distribution. In accountability systems based on holding schools 9 accountable for test score levels (rather than growth or gain), schools may face incentives to adopt triage practices, which involve assessing students' likelihood to pass or fail a test and then diverting resources to those within reach of a passing test score. In a qualitative study from Texas, Booher-Jennings (2005) found that the ideology of data-driven decision making led teachers to focus instruction on the bubble kids, that is, those students just below grade level proficiency. Larger accountability-induced test score gains for students in the middle of a test score distribution than for low and high achieving students is consistent with the triage hypothesis. Quantitative studies of NCLB accountability from Washington State (Krieg, 2008) and of district-level and NCLB accountability from Chicago (Neal & Schanzenbach, 2010) report larger increases for students in the middle of the test score distribution than for low or high achieving students. Other quantitative studies find no evidence of educational triage favoring students in the middle of the test score distribution (Dee & Jacob, 2011; Ladd & Lauen, 2010; Reback, 2008; Reback, et al., 2011; Springer, 2008) . The present study will contribute to the research on the distributional effects of accountability policy by estimating the distributional effects of NCLB accountability for black, Hispanic, and poor students.
In summary, the accumulated evidence suggests that high-stakes accountability has positive effects on tests scores. There is relatively little quantitative research on the effects of accountability pressure on poor and minority students, and on the differential effects on different types of schools. There is no research yet on subgroup-specific accountability pressure from NCLB. This study seeks to first establish whether subgroup-specific accountability pressure from NCLB has had positive effects on poor and minority students, and second examine the differential effects by school and student type. We compare the effects of subgroup-specific 10 accountability pressure under NCLB with the effects of low subgroup performance prior to the implementation of NCLB in a state which had no subgroup-level accountability in place prior to NCLB. We do this by deriving a measure of subgroup status during the pre-NCLB period based on the 2003 NCLB target, subgroup size, and performance. Schools in the pre-NCLB period had subgroups that would have failed these targets if NCLB had been in place. Thus, this comparison highlights whether subgroup-specific accountability test score increases, if any, can be attributed to the implementation of NCLB or to a previously existing desire on the part of educators to improve the test scores of low performing students. The answers to these questions will address not only important policy questions relevant to the reauthorization of the Elementary and Secondary Education Act, but also the growing literature on how schools respond to accountability pressure.
RESEARCH QUESTIONS AND HYPOTHESES
This study aims to inform scientific and policy debate about the effects of educational accountability policy, specifically the subgroup-specific accountability pressure embedded in will have a larger positive effect when the focal subgroup fails an accountability target than when at least one non-focal subgroup fails a target and the focal subgroup meets a target (H2). Testing this hypothesis will help us better understand whether schools respond to subgroup-specific accountability threats by increasing achievement of students in focal subgroups or whether achievement increases by students in focal subgroups can be attributed to more general threats about the low performance of students in many different subgroups.
The first two research questions of the study aim to establish whether schools respond to NCLB's subgroup-specific accountability pressure. The third and fourth examine whether there are differential effects by school position relative to test score targets and by student position in the test score distribution. We examine whether larger accountability pressure effects emerge for schools at the margin of passing AYP (RQ3)? A rational model of effort investment predicts that school personnel exert more effort when targets appear to be in reach, the benefits are attainable, and the costs are not too high. Therefore, we posit that subgroup-specific accountability effects will be larger in schools at the margin of passing AYP for a focal subgroup than for schools well above and well below AYP targets (H3a). The social and administrative pressure, on the other hand, may be greater on schools well below test score targets. In addition, district and state resources may help defray the costs low performing schools face in attempting to raise student achievement. As a result we pose an additional hypothesis for this research question: subgroupspecific accountability effects will be larger in schools well below passing AYP for a focal subgroup than for schools at the margin and well above AYP targets (H3b). Given prior theory 12 and research on status-based accountability systems (those that hold schools accountable for metrics like percent of students at grade level), we ask does subgroup-specific pressure promote triage at the expense of low or high achieving students (RQ4)? Due to the mixed results of prior research, with some studies finding larger gains for students in the middle of the distribution and some finding larger gains for low achieving students, we pose two hypotheses: subgroup-specific accountability effects will be larger for students at the margin of grade level than for students well above or well below grade level (H4a) and subgroup-specific accountability effects will be larger for students well below grade level than for students at the margin or above grade level (H4b).
DATA
This project uses test score and related data from multiple cohorts of students in grades 3- The treatment effect is a difference-in-difference (DD) estimate, which is the coefficient on the interaction of a post-NCLB indicator and a one-year lag of a subgroup-specific accountability pressure variable (see equation 1, below). In our most basic specification we define subgroup-specific accountability pressure as failing Adequate Yearly Progress (AYP)
under NCLB for a focal subgroup. In each post-NCLB year in each school, a subgroup meets the target, fails the target, or is not accountable for the target (due to too few students in the school's subgroup). Since accountability ratings are reported over the summer on the basis of spring testing, we examine the effects of the prior year's rating on next year's score. Specifying the variable in this manner sets up a dichotomy of accountability pressure: under pressure from the previous year's performance of a focal subgroup (failed) or not under pressure from the previous year's performance of a focal subgroup (met).
Under NCLB, schools are accountable for the performance of all students and for nine subgroups: white, black, Hispanic, Asian, Native American, multi-racial, special education, limited English proficiency, and economically disadvantaged (ED). The subgroups for which schools are in practice held accountable, however, depend on the minimum subgroup sizes set by each state and the distribution of various subgroups across a state's school population. North
Carolina's minimum subgroup size is 40 students. In addition, for a student to count as a member of a subgroup, she must have attended the school for at least 140 days at the time of spring 14 testing. For this study, we focus on three of the most numerically significant subgroups present in the North Carolina student population: black, Hispanic, and ED. The percentages of schools accountable for black, Hispanic, and ED subgroups are 63, 21, and 92 respectively (table A1) .
About 45 percent and 10 percent of schools are accountable for special education and LEP students, respectively; however, inconsistencies in how special education and limited English proficient students are coded by administrative entities across time prevent us from including these subgroups in this paper. Less than three percent of schools are accountable for Asian, Native American, or multi-racial subgroups.
To compare the effects of subgroup-specific accountability pressure pre-to post-NCLB, we derive subgroup-specific accountability variables for the pre-NCLB period by determining it is likely that prior to NCLB, educators in North Carolina had been implementing interventions to address the low performance of students in these subgroups. Therefore, an identification strategy that relies on a difference-in-difference is preferable to a simple pre-post comparison.
The percentage of schools not accountable for Hispanics is much higher than for blacks or ED students. This percentage also declined a great deal between 2000 and 2008. It is clear from numerous sources that the Hispanic population has been growing in North Carolina. Our dataset on students enrolled in grades three through eight contains about 23,000 Hispanic students in 2000 and 67,000 students in 2008, nearly a three-fold increase. During the same period, the number of whites declined from approximately 375,000 to 364,000 (a decline of 3%), and the number of blacks remained constant at about 183,000. Due to the rapid growth in the Hispanic population in North Carolina, many schools were newly accountable for Hispanics during the post-NCLB period, which is a threat to the validity of a standard DD estimation strategy. For this reason, we prefer a school fixed effects DD model, which we discuss below.
METHODS

To answer our first research question, does subgroup-specific accountability pressure from NCLB raise the test scores of black, Hispanic, and economically disadvantaged students (ED) above and beyond what was occurring prior to NCLB, we use a difference-in-difference
(DD) model. This model tests whether subgroup-specific accountability pressure had a larger effect on student test scores in the post-NCLB period than in the pre-NCLB period:
( 
If is positive, then the subgroup-specific accountability pressure is stronger in the post-period than in the pre-period. In other words, the gap between schools that failed and made AYP closed between the pre and post period.
Estimating equation 1 with OLS will produce consistent parameter estimates under two conditions: 1) no time-varying confounders of the outcome, and 2) no time-invariant betweenschool confounding. The difference-in-difference estimation approach reduces, but does not eliminate, between-school confounding. A standard OLS DD estimate is based on a change in the gap from a pooled estimate of a heterogeneous group of schools: schools that never failed, always failed, and sometimes failed AYP targets. This is a reasonable approach assuming that all these types of schools were affected equally by the imposition of NCLB and there were no major 18 compositional changes in the student population over time. Because NCLB was based on a status measure of accountability (test score level), however, it is unlikely that NCLB would have similar effects on schools with high achievement levels (the never-failers) and schools with lower test scores (the sometimes and always failers). Moreover, due to the large increase in the Hispanic population, it is not reasonable to assume that school composition is constant over time.
More than 300 schools were newly accountable for Hispanics in the post period (42.8% of all schools accountable for Hispanics), which is likely to be a more challenging educational problem than cycling in and out of accountability status with a more stable proportion of Hispanics. For these reasons, we include a vector of school fixed effects, , and a vector of student characteristics, 6 , to equation 1:
We separately estimate equation 3 for three numerically significant subgroups (black, Hispanic, and economically disadvantaged) and specify T to refer to focal subgroup of interest.
In other words, in the black equation, we define T as failing AYP for the black subgroup. A positive and statistically significant coefficient on would be evidence in support of H1, that subgroup-specific accountability pressure will have a larger positive effect on reading and math test scores post-NCLB than pre-NCLB for blacks, Hispanics and ED students. Our specification tests whether, for example, black students benefit more in the post-period from subgroup-specific pressure than did black students in the pre-period. Due to between-school segregation and NCLB minimum subgroup size rules, it is much more difficult to address the question of whether historically disadvantaged students benefit more from subgroup-specific accountability than do non-poor whites. This is an important question, and one that should be addressed in future research, but is secondary to the more basic question we pose.
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We include school fixed effects to remove between-school heterogeneity that would otherwise bias the accountability effect. This approach estimates the effect of subgroup-specific accountability pressure on successive cohorts of students in the same school. Omitting the school fixed effect and estimating equation 1 would involve using both within-and between-school variation to determine whether students in schools facing subgroup-specific pressure from NCLB have higher test scores than students in schools not facing such pressure. This approach could produce biased estimates because it would fail to account for exogenous unobserved differences between schools. The specification shown in equation 3 uses only within-school variation across cohorts to produce estimates of subgroup-specific accountability pressure. Therefore, those schools consistently failing or consistently attaining subgroup performance targets contribute nothing to the subgroup-specific accountability pressure estimates. 8 While this approach ignores 7 Our research question asks whether subgroup-specific accountability pressure increases achievement for students in a focal subgroup. A regression with students from multiple subgroups included would answer a different question: do students from subgroup x gain more when their subgroup fails than students in subgroup y? A model of subgroup accountability for whites, blacks, Hispanics, and ED students would require a sample of schools accountable for all four subgroups. Due to between-school patterns of segregation, only 21% of schools in North Carolina are simultaneously accountable for whites, blacks, Hispanics, and ED students. Moreover, our models require variation on the subgroup failure variables across the two periods. Thus, the initially small subset of schools is reduced even further: with math as the outcome, 4% of all schools for the white subgroup, 13% for the black subgroup, 13% for the Hispanic subgroup, and 12% for the ED subgroup. (Percentages are similar for reading.) Both the resulting comparison group of schools and the group of schools which contribute to the estimated coefficients raise serious doubts about generalizability to the population of students in North Carolina. Our current black subgroup models include 74% of all schools in the state. The analogous figures for the Hispanic and economically disadvantaged student models are 27 and 96 percent, respectively. Represented in our current models are all schools in the state that are accountable for these subgroups, an important aspect of aligning this research with policy evaluation. 8 During the NCLB period (2003) (2004) (2005) (2006) (2007) (2008) , a school could conceivably fail from 0 to 6 times for each target subgroup. The percentages of schools never failing due to the low performance (including not accountable years) of blacks, Hispanics, and ED students are 39, 76, and 19, respectively. The percentages of schools failing all six years for the low performance of these same subgroups are 6, 2, and 7 percent, respectively. Summing by subgroup produces the following percentages of schools with no within-school variation in accountability status for each of the subgroups: 20 the performance of schools with static treatment statuses, we view comparing the performance of cohorts exposed to subgroup-specific accountability pressure to cohorts not exposed to such pressure who attended the same school at different points in time as more valid than comparing the performance of students in different schools. 9 Time-varying school-level confounders that differ in the pre and post periods remain threats to the validity of our findings. Including school fixed effects buys us some, but not complete, protection from all possible sources confounding.
Defining accountability pressure as a simple dichotomy could produce misleading estimates if there are spillover effects across subgroups. The dichotomous treatment specification makes no distinction between a subgroup failing alone and a subgroup failing along with other subgroups. So we also estimate models with more nuanced treatment categories to test RQ2, is the subgroup-specific effect distinguishable from school failure due to other subgroups? One might expect the strongest accountability effects on a focal subgroup when a subgroup fails alone and weaker effects when multiple subgroups fail. This turns out to be a complex problem due to the high degree of overlap between race/ethnicity, poverty, and other subgroup designations. To address the issue of multiple subgroup failure and spillover effects across subgroups, we test for differences across the following groups (with failed no targets as baseline): only the focal subgroup fails (defined as T1, in the equation below); school fails AYP because of the focal subgroup along with at least one other subgroup (T2); and the school met AYP for the focal subgroup, but failed for at least one other subgroup (T3):
45, 78, and 26 (table A2) . 9 An alternative to including school fixed effects is to include school-specific trends. Including school-specific trends, however, greatly increases the risk of controlling for endogenous factors. Moreover, with our data the most flexible specification of school-specific trends would involve including dummies for nine time points, as many as 1700 schools, and 9X1700=15,300 timeXschool interactions, which is a matrix that is too large for most statistical software and computers to invert with the required precision.
(4)
Above we hypothesized that subgroup-specific accountability pressure will have a larger positive effect when the focal subgroup fails an accountability target than when at least one nonfocal subgroup fails a target and the focal subgroup meets a target (H2). We test this hypothesis by testing whether and whether . It may also be the case that when a focal subgroup fails and no other subgroups fail we might find a larger positive effect than when a focal subgroup fails along with at least one other subgroup (i.e., ), but because of the overlapping nature of subgroups (especially black and ED and Hispanic and ED), it may difficult to test this hypothesis precisely with these data.
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The basic DD specification shown in (3) might understate the effect of NCLB because it ignores school proximity to passing thresholds. Schools well below the standard could face reduced incentives due to the high cost-benefit ratio they may face in attempting to meet standards and schools just above the standard also respond to accountability pressure for fear of falling below it in the future. Therefore, we might expect the strongest effect among schools "at 10 Ideally, we would like to estimate the following DDD model: , where sgf is school failed for the a focal subgroup, and allf is school failed for the overall student body. This model would indicate whether failing for both the focal subgroup and the overall student body has an incremental effect over and above the focal subgroup failing alone. Unfortunately, there are no schools in the pre-NCLB period that met the math target for the black subgroup and failed overall, making estimation of impossible. Estimating this equation for reading would rely on 229 black students in only two schools in the pre-period that met for the black subgroup and failed overall. For economically disadvantaged subgroup equations in both reading and math, there are fewer than 400 poor students in the pre-period in five schools that met for the ED target and failed for all students. The situation for Hispanics is slightly better (1,383 students in 19 schools in the pre-period for math and 579 students in 7 schools in the pre-period in reading). Even if these models resulted in believable significant estimates, the limited and unusual comparison group would result in problems with generalizability. If instead we omit the three-way interaction and only estimate models that focus on the focal subgroup failure and student body failure separately, we find mostly significant effects for both coefficients. However, these models are misspecified, as the combined effect of failure is forced into the estimation of each category separately.
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the margin" (Brown & Clift, 2010; Reback, 2008) . To test this hypothesis, we specify subgroupspecific accountability as follows: at least 10% below the math target (T1, below), between 10% below and 10% above the math target (i.e., at the margin, T2, below), and at least 10% above the math target (omitted baseline category in equation below):
This specification is designed to test RQ3, do larger accountability pressure effects emerge for schools at the margin of passing AYP? If the effects of subgroup-specific threats are larger in the post-period for schools at the margin than for schools well below the margin (H3a), then < . If the effects of these threats are larger in the post period for schools well below the target than for schools at the margin (H3b), then > .
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Finally, accountability threats could have differential effects based on a student's position in the prior year's test score distribution. Because NCLB is a status-based system based on percent of students at grade level, schools may have an incentive to triage students for interventions. Literature on the "bubble kid" phenomenon suggests that schools may focus interventions on students near test score cutoffs for grade level proficiency (e.g. BooherJennings, 2005; Brown & Clift, 2010) . This would produce larger treatment effects for students near grade level than students well below or well above grade level. To answer our final research 11 Specifying accountability pressure as distance to a cutoff raises the important question of distance to which cutoff, last year's or this year's? Assuming foreknowledge of next year's target, it is possible that schools above the current year's target, but below next year's target would also be under accountability pressure. Complicating matters, however, is that AYP targets in North Carolina sometimes changed even after they were announced. greater under a status-based accountability system with high standards than a status-based accountability system with low standards. Because the vast majority of blacks and Hispanics are also poor, if a school fails to meet AYP due to the black or Hispanic subgroup, they almost certainly also fail to meet the AYP for the ED subgroup. Therefore, almost no schools fail AYP because of the focal subgroup alone.
RESULTS
Main Treatment Effects
For the same reason the treatment effects shown in table 3 based on equation (4) subgroup-specific accountability effect on poor and minority students as opposed to a more generalized failed AYP effect on these subgroups.
Treatment Effects by School Distance to Target
Defining accountability pressure as a trichotomy (more than 10% above the target, within 10% of the target, and more than 10% below the target) produces positive treatment effects for schools at the margin of the target and generally larger treatment effects for schools well below the target, especially in math (table 4 based on equation (5)). The effects for Hispanics in math are especially large. The DD estimate for schools at the margin for Hispanics is about one-tenth of a standard deviation; this estimate for schools well below the margin is more than one-quarter of a standard deviation. Larger effects for schools well below the target runs counter to the hypothesis that NCLB would have larger effects on schools at the margin of passing. We therefore reject hypothesis H3a and find support for hypothesis H3b. An alternative specification with distance to the target defined as 0-10% above target, 0-10% below target, and >10% below 27 the target reveals that differences from baseline (>10% above the target) increase monotonically with each step in the categorization. In other words accountability induced effects take the following general pattern: well above < just above < just below < well below (results available from authors upon request). Table 5 shows school fixed effects regression based on equation 6, with coefficients on the main treatment effects, which now represents the effect of subgroup-specific accountability for students near grade level, and the DDD coefficients for students well below and well above educational triage because when few students are below grade level, the effort and cost to bring students up to grade level is lower than when many more students are below grade level.
Treatment Effects and Educational Triage
If triage theory is correct, we expect to find negative DDD coefficients for low and high 28 achieving students, which would possibly indicate greater attention to students near grade level.
In column 1, estimated on the years 2000-2008, the treatment effects for students near grade level in math are positive, statistically significant, and relatively large at over one-quarter SD for blacks, Hispanics and ED students. The DDD effects are consistently significant and negative for all three subgroups, indicating that the accountability treatment effect in math is about one-tenth SD lower for low and high achieving students than for students near grade level. These results provide strong support for hypothesis H4a. The estimates in column 2, however, estimated on the years 2000-2006, provide evidence that increasing the standards for grade level proficiency may have contributed to accountability-induced triage. The treatment effects for students near grade level in column 2 are positive and significant, but much smaller than in column 1, the effects for students below grade level are weakly positive rather than negative, and the effects for high achievers are small and negative among blacks and ED students and zero among Hispanics.
These estimates provide much weaker support for hypothesis H4a. Among blacks and ED students, the difference between the treatment effects for high and low achievers is significant, but only about one-twentieth of a SD. The absence of negative effects for low achieving students during the period in which the rigor of math standards was relatively stable suggests that educational triage at the expense of low achieving students is not necessarily a function of NCLB induced pressure, but rather the unfortunate combination of an accountability system based on test score levels and a large increase in the portion of the student population below grade level due to an increase in standards.
Further evidence on this point comes from the reading results in columns 3 and 4. During both periods, treatment effects for students near grade level are quite close to zero, while effects 29 for students below grade level are positive for blacks and ED students, and effects for students above grade level are negative and small for all subgroups. These results provide evidence to reject hypothesis H4a and in support of H4b. Differences between the treatment effects for black and ED low and high achievers are about one-tenth SD. The signs of the coefficients in the Hispanic equations are consistent with the triage hypothesis, but are quite small and imprecisely estimated. As a robustness check we respecified the positional categories and reestimated equation 6 (see tables A4 and A5). These robustness checks show that our conclusions about triage in math and reading in both periods are not a result of the simple three-category specification shown in table 5.
In summary, this evidence suggests that accountability-induced triage could negatively affect low and high achieving students, but is not automatic consequence of systems like NCLB.
Triage can emerge, but the effects likely depend on where grade level standards are set and the stability of these standards over time.
CONCLUSION
Schools in today's accountability era are subject to strong pressure to increase student achievement. Since A Nation at Risk (Gardner, 1983) , it is clear that American schools have become more tightly coupled to state and federal policymaker's mandates of educational excellence and equity (Coburn, 2004; Diamond, 2007; Mehta, 2006 waivers from NCLB, which is now about five years overdue for reauthorization. As this policy activity moves forward, it is important for policy makers to understand the effects of subgroupspecific accountability pressure based on percent of students at or above test score proficiency, i.e., a "status" (rather than a growth) measure of proficiency.
Using data from third through eighth graders from the entire state of North Carolina between 2000 and 2008, we estimate a school fixed effects difference-in-difference (DD) model with derived variables in the pre-NCLB period for subgroup failure. Consistent with prior research, we report positive effects of NCLB accountability pressure on student test scores (Dee & Jacob, 2011; Reback, et al., 2011; Wong, et al., 2009) . Unlike previous research, we examine the effects of school-specific, subgroup-specific threats. So ours is not a study of the "failed AYP effect," but of the subgroup-level accountability embedded within it. We ask whether poor and minority student test scores increase if their subgroup failed AYP the year before. We report a positive subgroup-specific accountability effect that is distinguishable from a more generalized failed NCLB target effect. Using this model we report small accountability induced increases for blacks and poor students, larger effects for Hispanics, and effects in reading that are roughly comparable in size to effects in math.
We extend this analysis to examine differential effects based on school distance to a subgroup target and student distance to grade level. Contrary to predictions that schools at the 31 margin of passing would have larger effects, we report that schools well below cutoffs have larger accountability-induced effects than schools at the margin of passing, a finding that is robust to alternative specifications of distance to the margin. The effects for Hispanic subgroup failure in schools well below the margin are particularly large at .27 SD in math and .19 SD in reading. We also report strong evidence of triage for all subgroups based on student's distance to NCLB is not an automatic consequence of a status-based approach to accountability, but rather a risk factor along with the rigor of proficiency levels and the stability of these levels across time.
NCLB first rated schools in 2003. In some states, these school ratings were the first progress.
In supplementary analysis not presented in this paper, but available from the authors upon request, we address the potential confounding of state and federal accountability due to North
Carolina's long-standing accountability system based on year-to-year student growth. We find little evidence that additional pressure from North Carolina's growth model of accountability either confounds or moderates NCLB treatment effects. With one exception, the effects are statistically insignificant and have inconsistent signs. (A small positive effect emerges for blacks in math, which indicates that on average blacks in schools that face the double threat of state and federal accountability outperform blacks in schools that face only the threat of federal accountability.) The absence of negative effects is worth noting. The imposition of an accountability system based on test score levels and subgroups was quite different than North
Carolina's pre-existing state accountability system based on growth. This evidence suggests that while accountability systems based on growth and status can no doubt send conflicting signals to parents and educators, they do not necessarily lead to worse outcomes for the minority and disadvantaged students in the lowest achieving schools.
shaved by 30% and cut altogether in 2009 and 2010. 33 This study has important limitations. An ideal test of subgroup-specific accountability pressure would compare results from two scenarios: NCLB with only overall proficiency pressure and NCLB with only subgroup-specific pressure. Of course, NCLB sanctions schools for failing to meet overall proficiency targets and for failing to meet subgroup targets, so such a comparison is impossible to test. Moreover, individual students can be members of multiple subgroups, which complicates estimating discrete subgroup effects. Our results, however, indicate a more targeted effect of subgroup-specific accountability threats. We show that subgroup-specific accountability pressure on a focal subgroup has a larger effect when a school fails AYP for the focal subgroup along with at least one other subgroup than when a school met AYP for the focal subgroup and at least one other subgroup failed to meet AYP. Another limitation of quantitative studies of accountability effects based on administrative data, such as the present one, is the inability to test mechanisms. Qualitative research on the effects of high stakes testing on schools and teachers reports a variety of effects on curriculum and instruction.
A meta analysis of qualitative studies, for example, found that accountability pressure generally narrows the curriculum to tested subjects, fragments subject area knowledge into test-related pieces, and increases teacher-centered pedagogy, but sometimes can expand curriculum content, promote the integration of knowledge and student-centered pedagogy (Au, 2007) . Au (ibid) argues that the effects of accountability on curriculum may depend on the types of assessments used: if tests reward drill and kill, teachers will prepare students for drill and kill; if tests reward synthesis, solving multistep problems, and higher order thinking skills, on the other hand, teachers tend to teach these skills in the classroom. In other words, what gets tested gets taught.
Other qualitative studies have found that accountability pressure leads to greater alignment 34 between curriculum frameworks and the content of what is taught in classrooms (Brown & Clift, 2010 ) and educational triage either based on student position in the test score distribution (Booher-Jennings, 2005) or based on school accountability status or distance to meeting a yearly target (Brown & Clift, 2010; Diamond & Spillane, 2004) . Our study, however, raises doubts about whether accountability pressure is a sufficient cause of educational triage. It may be a necessary cause, but the rigor of and changes in state standards probably plays an important role as well. In addition, our findings run counter to claims in both qualitative and quantitative research that schools at the margin of passing would have the largest accountability induced effects. We find that the lowest performing schools have larger accountability-induced effects than schools at the margin or above accountability targets.
A within-state design limits the generalizability of our study. Our estimates are not nationally representative and results from other states may vary. Ours is the only study to our knowledge that is specifically designed to test the short run effects of yearly, school-specific, subgroup-specific accountability threats on the achievement of students in poor and minority subgroups, however, there are no national data that can examine this question. We have chosen a state with a strong accountability system that pre-dated NCLB. Given the findings of Dee and Jacob (2011) , which show larger effects in weak accountability states than in strong accountability states, one could view our results as lower bound estimates given North Carolina's strong emphasis on consequential accountability (e.g., teacher bonuses for school-wide performance) prior to NCLB (Carnoy & Loeb, 2002; Dee & Jacob, 2011; Hanushek & Raymond, 2005; Lee & Wong, 2004) .
By separately analyzing the effect of own-subgroup accountability pressure on subgroups, 35 we leave many important complexities to be explored in future research. For example, do blacks gain more than whites when the black subgroup fails? Do Hispanics gain less in schools where both blacks and Hispanics fail than when only Hispanics fail? Do schools take a sequential approach to improvement? Perhaps those in the smallest subgroups get the most attention initially and those in larger subgroups get attention after progress has been made with the first group. Perhaps the most difficult challenge is to meet AYP targets with special needs students.
Studies of reclassification and achievement gains will be particularly important for this vulnerable subpopulation. Finally, we report larger effects for Hispanics than for blacks and economically disadvantaged students. Uncovering the reasons for this difference may provide important insights into successful interventions with low performing subgroups.
This study shows some positive effects of subgroup-specific accountability on student achievement on a high stakes test. This study is not designed to examine the validity of these achievement benefits or whether these benefits came at the expense of other, non-tested, subjects such as science or social studies. Ideally, an "audit test" would be available to determine whether these high stakes test score results generalized to another test with the same content.
Unfortunately no such test is available in North Carolina. Future research using both high and low stakes tests should explore the validity and reliability of accountability-induced achievement effects.
A widespread concern is that NCLB has created an incentive for states to lower proficiency standards as a way to game the system -a so-called "race to the bottom." North In 2012 In -2013 , the state will be among the first to implement common core standards. So the trend in NC has been to increase rigor, not water it down. Unfortunately the increase in rigor may have imposed short term costs on low achieving and high achieving students in math as schools struggled to get many more students up to grade level proficiency. This is not to say that states should not raise standards. These short run costs must be weighed against the potential of raising achievement for all students in the long run and should be taken into account as policymakers consider large and sudden changes in the rigor of state standards.
NCLB's focus on racial minorities, and economically and educationally disadvantaged subgroups is in keeping with the traditional federal role of compensatory education and enhancing equality of educational opportunity. Our results show positive effects of accountability based on a "status" measure of achievement, AYP, and that subgroup-specific accountability pressure has had positive effects for poor and minority students in the lowest achieving schools, although an increase in rigor in state standards appeared to contribute to test score declines for 16 Lou Fabrizo, Federal Liaison, North Carolina Department of Public Instruction, personal communication, May 20, 2011. 37 the lowest achieving and highest achieving students in schools facing accountability pressure. On balance, therefore, our findings provide some empirical justification for a continued federal role in tracking test-score gaps and subgroup performance as a part of educational accountability.
While these findings suggest benefits of tracking subgroup performance, it is also clear that the method used by NCLB has serious flaws, chief among them making it much more likely for diverse schools with many subgroups to be sanctioned. The method for tracking subgroup-level performance could no doubt be improved. For example, schools could track and be held accountable for the performance growth of students at various points in the achievement distribution, rather than for test score levels of nine separate subgroups. This is but one possibility scholars and policymakers may want to consider in the design of the next generation of accountability systems. A.
B.
C.
Figure 2.
Note: Coefficients are from school fixed effects models for math (see Table 2 , Model 2). Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged subgroup models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged subgroup models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses. + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001; a indicates two category effects are significantly different from each other (p < 0.05) Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged subgroup models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses. In each trichotomy model, the accountability pressure variables are specified with reference to the distance between the subgroup performance and the AYP target, where the reference category is > 10% above cutoff*PostNCLB. * p < 0.05, ** p < 0.01, *** p < 0.001; a indicates middle and low subgroup cutoff effects are significantly different from each other (p < 0.05) Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged subgroup models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses. + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001; a indicates low and high distribution effects are significantly different from each other (p < 0.05) Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged subgroup models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses. In each model the reference category is > 10% above SG cutoff*PostNCLB. + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001; a indicates just above and just below subgroup cutoff effects are significantly different from each other, b indicates just above and well below subgroup cutoff effects are significantly different from each other, and c indicates just below and well below subgroup cutoff effects are significantly different from each other (p < 0.05) Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 Note: Each coefficient is from a separate model using only students from the focal subgroup. All models control for student characteristics: gifted, special education, limited English proficiency, sex, if the student was ever retained, parental education, student poverty status, and whether the student made a school move (both district mandated and otherwise). Economically disadvantaged models do not include the student poverty covariate but include race instead. Cluster-corrected standard errors in parentheses + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
